Hydrogen-poor superluminous supernovae (SLSNe-I) have been predominantly found in low-metallicity, star-forming dwarf galaxies. Here we identify Gaia17biu/SN 2017egm as an SLSN-I occurring in a "normal" spiral galaxy (NGC 3191) in terms of stellar mass (several times 10 10 M ) and metallicity (roughly Solar). At redshift z = 0.031, Gaia17biu is also the lowest redshift SLSN-I to date, and the absence of a larger population of SLSNe-I in dwarf galaxies of similar redshift suggests that metallicity is likely less important to the production of SLSNe-I than previously believed. With the smallest distance and highest apparent brightness for an SLSN-I, we are able to study Gaia17biu in unprecedented detail. Its pre-peak near-ultraviolet to optical color is similar to that of Gaia16apd and among the bluest observed for an SLSN-I while its peak luminosity (M g = −21 mag) is substantially lower than Gaia16apd. Thanks to the high signal-to-noise ratios of our spectra, we identify several new spectroscopic features that may help to probe the properties of these enigmatic explosions. We detect polarization at the ∼ 0.5% level that is not strongly dependent on wavelength, suggesting a modest, global departure from spherical symmetry. In addition, we put the tightest upper limit yet on the radio luminosity of an SLSN-I with < 5.4 × 10 26 erg s −1 Hz −1 at 10 GHz, which is almost a factor of 40 better than previous upper limits and one of the few measured at an early stage in the evolution of an SLSN-I. This limit largely rules out an association of this SLSNe-I with known populations of gamma-ray burst (GRB) like central engines.
INTRODUCTION
The first hydrogen-poor (i.e., Type I) superluminous supernova (SLSN-I), SN 2005ap, was discovered a dozen years ago by the Texas Supernova Search (TSS), a widefield, untargeted survey for supernovae (SNe) with a high level of spectroscopic completeness (Quimby et al. 2007 ). Subsequent, largely untargeted, surveys have established the existence of SLSNe-I as a distinct class of SN (Quimby et al. 2011) . SLSNe-I are among the least understood SN populations. The explosion mechanism and energy supply mechanism responsible for their extreme peak luminosities (M peak −21 mag) and radiated energies are debated (Gal-Yam 2012) , and there are no identifications of progenitor stars.
The host of SN 2005ap was a low-metallicity, starforming, dwarf galaxy, which is true of almost all subsequent examples of SLSNe (see, e.g., Quimby et al. 2011; Neill et al. 2011; Stoll et al. 2011; Chen et al. 2013; Lunnan et al. 2014; Leloudas et al. 2015b; Perley et al. 2016 ).
There are exceptions such as PTF10uhf ) and ASASSN-15lh (Dong et al. 2016) , which are both in higher mass and metallicity galaxies, although the nature of ASASSN-15lh is debated Godoy-Rivera et al. 2017) . The underrepresentation of dwarf galaxies in most galaxy-targeted, professional surveys (e.g., Leaman et al. 2011 ) and in amateur SN searches (see, e.g., Holoien et al. 2017a ) would then explain why SLSNe-I were discovered only recently. This has also led the hypothesis that low metallicity may be required for the production of SLSNe-I (see, e.g., Perley et al. 2016; Schulze et al. 2016; Chen et al. 2017a ). On the other hand, the more local SN searches may simply have missed SLSNe-I owing to their rarity, as their rate is about three orders of magnitude lower than that of normal Type Ia SNe (Quimby et al. 2013; McCrum et al. 2015; Prajs et al. 2017) . As an added consequence of their scarcity, few SLSNe-I have been found at sufficiently low redshifts to permit detailed multiwavelength studies (Dong et al. 2016; Brown et al. 2016; Godoy-Rivera et al. 2017; Yan et al. 2017; Kangas et al. 2017) .
The explosion mechanism of SLSNe is highly debated and their extreme luminosities cannot be explained as conventional supernovae. Several possible mechanisms have been proposed to explain the powering source, among which the magnetar-spindown (e.g. Kasen & Bildsten 2010) , pair-instability SNe (PISNe; e.g., Woosley et al. 2007 ) and ejecta-CSM interactions (e.g. Blinnikov & Sorokina 2010; Sorokina et al. 2016) being the most commonly discussed. Owing to the perceived preference of SLSNe-I to occur in low-metallicity and dwarf galaxies, it has also been proposed (Lunnan et al. 2014; Angus et al. 2016 ) that SLSNe-I may be powered by a central engine similar to those in long duration gamma-ray bursts (GRBs), which are also preferentially found in such hosts (Stanek et al. 2006) .
Early spectra of SLSNe I show a characteristic "w"-shaped feature near ∼ 4200Å which is composed of a pair of broad absorption features associated with O ii (Quimby et al. 2011; Pastorello et al. 2010) . SLSNe I spectroscopically fall under the classification of type Ic SNe due to absence of any hydrogen, helium and silicon. However, early spectra of SLSNe I are significantly different than the features exhibited by SNe Ic, most notably the w-shaped oxygen feature. The photometric and spectroscopic evolution, and late time energy sources are also significantly different between these two SNe class. However, in many cases their spectra start to show similarities to SNe Ic as the spectra evolves (e.g., SN 2010gx; Pastorello et al. 2010 ).
Here we identify Gaia17biu (also known as SN 2017egm) as a SLSN-I ), and we discuss its discovery and classification in §2. The host galaxy, NGC 3191 (see Figure 1 ), is unusually massive and metal rich, as we discuss in §3. With a redshift z = 0.03063 (SDSS Collaboration et al. 2016) , it is the closest SLSN-I yet discovered, being a factor of two closer than the next-nearest example (PTF11hrq at z = 0.057; Perley et al. 2016 ). This makes possible the intensive multiwavelength and spectroscopic observations of this SLSN-I presented in §4. We discuss the implications of Gaia17biu in §5. We adopt a luminosity distance of D L = 138.7 ± 1.9 Mpc assuming a standard Planck cosmology (Planck Collaboration et al. 2016 ) and foreground Galactic R V = 3.1 extinction of E(B − V ) = 0.0097 ± 0.0005 mag (Schlafly & Finkbeiner 2011) . The blue colors and the absence of narrow Na i D absorption indicates that there is little additional line-of-sight dust in the host galaxy.
DISCOVERY AND CLASSIFICATION

Gaia17biu (α = 10
h 19 m 05. s 62, δ = 46
• 27 14. 08, J2000) was discovered by the Photometric Science Alerts Team of the Gaia mission (Delgado et al. 2017 ) on 2017 May 23, UT 21:41:13 (JD = 2,457,897.40) at 16.72 mag in the Gaia G band (UT dates and times are used throughout this paper), and its IAU designation is SN 2017egm. It was subsequently classified as a Type II SN by Xiang et al. (2017) based on a spectrum taken on 2017 May 26, although Xiang et al. (2017) noted that the object's luminosity (∼ −19 mag) appeared to be abnormally bright for a Type II SN.
In particular, the source was detected in images taken by the All-Sky Automated Survey for SuperNovae (ASAS-SN, Shappee et al. 2014 ) starting on 2017 May 20 (JD = 2,457,893.76) at V = 17.36 ± 0.14 mag (the light-green open-circle V -band points in Figure 3 ). The ASAS-SN collaboration, working with other groups, attempts to spectroscopically classify all SNe discovered or recovered by ASAS-SN in order to build an unbiased, nearby SN sample with high spectroscopic completeness (e.g., Holoien et al. 2017a) . In this case, the Nordic Optical Telescope (NOT) Unbiased Transient Survey (NUTS) collaboration 1 (NUTS; Mattila et al. 2016 ) obtained a high signal-to-noise ratio (SNR) NOT/ALFOSC (Andalucia Faint Object Spectrograph and Camera) spectrum on 2017 May 30. This spectrum, as well as a number of subsequent ones (see the top of Fig. 6 ) all showed broad, "W-shaped" O ii absorption features at rest-frame ∼ 4100Å and ∼ 4400Å which are a characteristic of most known SLSNe-I (Quimby et al. 2011) . This led us to conclude that Gaia17biu was actually a SLSN-I . Later, Nicholl et al. (2017) duplicated our already public finding.
THE HOST GALAXY
As pointed out by Dong et al. (2017) , the host galaxy of Gaia17biu, NGC 3191, is atypical for known SLSN-I hosts. It is massive, and it is correspondingly relatively metal rich in accord with the well-established massmetallicity relation (e.g. Tremonti et al. 2004 ). Kelly & Kirshner (2012) analyzed Sloan Digital Sky Survey (SDSS) photometry and spectra of NGC 3191 as the host of the Type II SN PTF10bgl, as well as results from the MPA-JHU analysis of SDSS DR7 galaxies, finding it to be a massive spiral galaxy with a stellar mass of Nicholl et al. (2017) reported properties of the host NGC 3191 based on an archival data analysis, and their results were in agreement with those reported in Kelly & Kirshner (2012) .
The SDSS spectrum analyzed by Kelly & Kirshner (2012) is centered on the core of the galaxy and offset by ∼ 3 kpc (5 ) from the position of the SN. In order to estimate the metallicity at the location of the SN, we used the FAST spectrograph on the 60 inch Tillinghast telescope at F. L. Whipple Observatory with a relatively wide slit to obtain a late-time optical spectrum (on 2017 June 21.2) spanning a wider region of the galaxy and including the SN. After correcting for Milky Way reddening, we find line fluxes of f (Hα) = 9.96 × 10 −14 erg s −1 cm −2 and f ([N ii]) = 3.32 × 10 −14 erg s −1 cm −2 , implying an abundance of 12 + log[O/H]) = 9.0 using the Nagao et al. (2006) oxygen abundance calibration for the [N ii]/Hα ratio. This abundance estimator is on the same scale of Tremonti et al. (2004) .
In contrast, most SLSN-I hosts are found in metal poor, dwarf galaxies (Lunnan et al. 2014) . Perley et al. (2016) analyzed 32 SLSNe-I discovered by the Palomar Transient Factory (PTF; Law et al. 2009 ) and concluded that they are almost exclusively found in metal-poor and star-forming dwarf galaxies having M * 2 × 10 9 M and 12 + log [O/H] < 8.4. Similar analyses by Schulze et al. (2016) of 53 SLSNe-I z < 1 and by Chen et al. (2017a) of SLSNe-I at z < 0.3 concluded that SLSNe-I are strongly suppressed for stellar masses 10 10 M , Figure 2. The distribution of SLSNe-I in redshift (top), specific star formation rate (middle), and metallicity (bottom) as a function of stellar mass. Gaia17biu is shown as a green star, the green squares and green circles display a comparison SLSN-I sample drawn from the PTF Perley et al. (2016) (P16), and the z < 0.3 sample Chen et al. (2017a) (C17) augmented by the host of ASASSN-15lh (Dong et al. 2016; Margutti et al. 2017b ) is shown as green triangle. Some ccSN host-galaxy properties from Kelly & Kirshner (2012) (K12) are also shown in grey symbols.
and that SLSN-I production has a metallicity "cutoff" at ∼ 0.5 Z . As a check on the results of Kelly & Kirshner (2012) for NGC 3191, we carried out an independent analysis of its spectral energy distribution (SED). We fit the SDSS and GALEX photometry of the host using FAST (Kriek et al. 2009 ), with the Bruzual & Charlot (2003) stellar population synthesis models, a Chabrier (Chabrier 2003) initial mass function (IMF), an exponential star formation history and solar (Z = 0.02) metallicity. We find a slightly lower stellar mass of log(M * /M ) = 10.21
+0.17
−0.06 , owing to different assumptions about the IMF, and a specific star formation rate of log(sSFR) = −9.11 +0.90 −0.38 . This is for an age of log(age) = 8.55
+0.57
−0.20 and a star formation timescale of log(τ ) = 8.1
In Figure 2 we compare the redshift, mass, starformation rate, and oxygen abundance of NGC 3191 with SLSN-I hosts from the PTF sample by Perley et al. (2016) (P16) and the z < 0.3 sample by Chen et al. (2017a) (C17) augmented by the host of ASASSN15lh (z = 0.2326; Dong et al. 2016; Margutti et al. 2017b) . The oxygen abundance values of C17 are converted from the Pettini & Pagel (2004) metallicity scale to Tremonti et al. (2004) scale using the transformation given by Kewley & Ellison (2008) so that all the metallicity estimates are on a common scale. Our methodology for galaxy parameter estimates follows closely those adopted by P16 and C17, so that the comparisons with these samples are made on the same stellar mass (using Chabrier 2003 IMF) and oxygen abundance (using the calibration of Nagao et al. 2006) scales. The sample of hosts from P16 and C17 have stellar masses up to 10 9 M . However, there are few additional SLSNe-I hosts having stellar masses up to 10 10 M (see, e.g., Lunnan et al. 2014; Schulze et al. 2016 ), but those are not included in the comparison sample ( Fig. 2) due to the lack of oxygen abundance information. The host galaxy of Gaia17biu, NGC 3191, has a higher mass and metallicity than the comparison SLSNe-I host sample, although its properties are typical of the general population of star-forming galaxies (e.g., Yates et al. 2012) and the hosts of core-collapse supernovae (ccSNe) (e.g., Prieto et al. 2008; Kelly & Kirshner 2012; Stoll et al. 2013 ). The only SLSN-I hosts similar to NGC 3191 in mass and metallicity are the host of PTF10uhf in the PTF sample and ASASSN-15lh (Dong et al. 2016; Margutti et al. 2017b) . Since the redshift of PTF10uhf is typical of the other SLSNe-I in the PTF sample, the rarity of additional higher mass and metallicity hosts drives the conclusion that low metallicity is favored for producing SLSNe-I. However, Gaia17biu is found at a record-breaking low redshift, and the relative deficiency of low-redshift (z < 0.05) SLSNe-I with dwarf hosts implies that any suppression of SLSN-I production in metal-rich and massive hosts is likely weaker than previously thought.
The location of Gaia17biu has an offset of 5. 16 (3.47 kpc) from the center of NGC 3191, which after normalizing by the half-light radius (r -band), implies an offset of 0.67. This is somewhat on the lower side as compared to the distribution found for SLSN-I hosts (e.g. Lunnan et al. 2015; Chen et al. 2017a ) having a median normalized offset of ∼ 1. Interestingly, SLSNe with massive hosts in these samples tend to have larger offsets, which is opposite to that observed in the case of Gaia17biu.
Data collection and reduction
In addition to the ASAS-SN V -band observations, multiband optical photometric observations were obtained with the Apogee Alta U230 camera at Post Observatory SRO (CA, USA) and the Apogee Alta U47 at Post Observatory Mayhill (NM, USA) with 0.6 m telescopes at both locations, the 0.5 m DEdicated MONitor of EXotransits and Transients (DEMONEXT; Villanueva et al. 2016 ) and the 0.5 m Iowa Robotic Telescope (both at the Winer Observatory, AZ, USA), the IO:O imager on the 2.0 m Liverpool Telescope (LT) at La Palma, ALFOSC and NOTCam on the 2.5 m NOT at La Palma, the Las Cumbres Observatory 1.0 m telescope network (Brown et al. 2013) , the 1.0 m Nickel telescope at Lick Observatory (CA, USA), the 1.0 m telescope at Weihai Observatory of Shandong University (China) (Hu et al. 2014) , the 2.0 m Ritchey-Chretien telescope at Bulgarian National Astronomical Observatory (Rozhen, Bulgaria), and the Meade 10 inch LX-200 Schmidt-Cassegrain Telescope at Antelope Hills Observatory (CO, USA).
We triggered observations with Swift (Gehrels et al. 2004) lasting from 2017-06-02 to 2017-07-04 (PI S. Dong, Swift Target IDs 10150 and 10154) to obtain near-UV (NUV) observations with the Ultraviolet Optical Telescope (UVOT) (Roming et al. 2005) . Except for the ASAS-SN difference imaging analysis pipeline, pointspread-function (PSF) photometry was done with the DoPHOT (Schechter et al. 1993 ) package for the optical and near-infrared (NIR) data. Optical photometric data were calibrated using APASS 2 standards for the Johnson BV filters and the Sloan (AB magnitude system) gri filters, and the JHK NIR data were calibrated using 2MASS (Skrutskie et al. 2006) standards. The Swift/UVOT photometry was measured with UVOT-SOURCE task in the Heasoft package using 5 apertures and placed in the Vega magnitude system, adopting the revised zero-points and sensitivity from Breeveld et al. (2011) . The reduced photometry is reported in Table 2 .
Optical spectroscopic observations were obtained using ALFOSC on NOT, the Kast Dual Channel Spectrograph mounted on the 3 m Shane telescope at Lick Observatory (CA, USA Miller & Stone 1993) , the B&C spectrograph mounted on the 1.2 m Galileo Telescope and the AFOSC spectrograph on 1.8 m Copernico telescope in Asiago (Italy), the FAST spectrograph (Fabricant et al. 1998 ) mounted on 60" Tillinghast telescope at F. L. Whipple Observatory (AZ, USA), and the SPRAT spectrograph mounted on 2.0 m Liverpool telescope in La Palma. Most spectra were taken at or near the parallactic angle (Filippenko 1982) to minimize differential slit losses caused by atmospheric dispersion. The log of optical spectroscopic observations is given in Table 3 .
The ALFOSC and AFOSC data were reduced using FOSCGUI 3 . The FAST spectra were reduced with the standard pipeline system using IRAF 4 scripts developed for FAST and Massey standards (Massey et al. 1988; Massey & Gronwall 1990 ) for spectrophotometric calibration. SPRAT spectra were reduced and flux calibrated using the LT pipeline (Barnsley et al. 2012; Piascik et al. 2014) . Kast data were reduced following standard techniques for CCD processing and spectrum extraction (Silverman et al. 2012 ) utilizing IRAF routines and custom Python and IDL codes 5 . Low-order polynomial fits to comparison-lamp spectra were used to calibrate the wavelength scale, and small adjustments derived from night-sky lines in the target frames were applied. Observations of appropriate spectrophotometric standard stars were used to flux calibrate the spectra. Spectra from other instruments were reduced and calibrated using standard procedures. Telluric corrections were applied to remove strong atmospheric absorption bands. For some spectra where appropriate telluric standards were not available, we manually remove the region strongly affected by telluric features. We also obtained spectra of Gaia17biu in the NIR at −3 days using the Aerospace Corporation's Visible and NearInfrared Imaging Spectrograph (VNIRIS) on the Lick Observatory 3 m Shane reflector, near maximum light (−0.5 days) using the Spex medium-resolution spectrograph (0.7-5.3 µm; Rayner et al. 2003) on the NASA Infrared telescope facility (IRTF), and at −0.8 days with NOTCam. The spectra are reduced and calibrated using standard methods.
Three epochs of spectropolarimetry were obtained using the polarimetry mode of Lick/Kast on 2017 June 21 (−1 day), June 27 (+5 day), and July 1 (+9 day). On June 21 the source was observed just after 12
• twilight and over a moderately high airmass range of 1.58-1.89, as it was setting. The June 26 and July 1 data were obtained progressively deeper into twilight, as the sky position of the setting source became increasingly unfavorable. Polarization spectra were measured at each of four waveplate angles (0 Low-polarization standard stars were observed to calibrate the instrumental position-angle curve with respect to wavelength, and to confirm that the instrumental polarization was negligible. High-polarization standard stars were observed to calibrate the polarization position angle on the sky, θ. All of the spectropolarimetric reductions and calculations follow the methodology described by Mauerhan et al. (2014 Mauerhan et al. ( , 2015 , and the polarimetric parameters are defined in the same manner. We refer the reader to those works for more detailed information on the observations and reductions.
Photometric evolution
In Figure 3 we show the full set of multiband light curves, where we adopt the peak 6 of the g-band light curve at JD 2, 457, 926.3 ± 0.7 (21.8 June 2017) as our reference epoch throughout this paper.
After correcting for Galactic extinction and applying small K-corrections based on the optical spectroscopy, Gaia17biu peaked at M g = −20.97 ± 0.05 mag, which is close to the mean SLSNe-I peak magnitude (De Cia et al. 2017; Lunnan et al. 2017a ). In Figure 4 we compare its g-band light curve to those of a number of other SLSNe-I mainly from the sample of Nicholl et al. (2015b) and adding SN 2015bn ) and Gaia16apd (Kangas et al. 2017) .
Almost all well-observed SLSNe-I appear to show significant curvatures in their light curves near their peaks (see Figure 4 ). Some SLSNe-I (the most conspicuous example is SN 2015bn , but also LSQ14bdq and LSQ14mo) show sporadic undulations in their light curves. In contrast, the light-curve evolution of Gaia17biu from ∼ −20 day to ∼ 20 day can be almost perfectly described by a linear rise followed by a linear decline in magnitude (shown as yellow dashed lines in Figure 4 ) with a rapid (few-day) turnaround at the peak. The linearity of the light curves implies that the SN luminosity is evolving exponentially in both the rise to the peak and decline from the peak. Such photometric evolution appears to be unprecedented among SLSNe-I. The rise time for Gaia17biu, characterized by the e-folding time τ g−rise ≈ 20 days before the peak, is relatively fast. This is consistent with the general trend that the less luminous SLSNe-I have faster rise times, 6 The peak was found by fitting a fourth-order polynomial to the flux values close to maximum brightness (±15 days). (2014) also noted a similar positive correlation, but between the decline timescale and the luminosity. However, Gaia17biu is one of the slowest declining SLSN-I despite having a lower luminosity. A few other SLSNe have also been found to not follow this correlation, most notably PS1-14bj (Lunnan et al. 2016 ) which has both long rise and decline timescales. We have insufficient observational coverage to directly measure one e-folding in flux in the decline of Gaia17biu. Nevertheless, following the almost perfect exponential flux decline as we see here, the efolding decline time is estimated to be τ g−decl. ≈ 60 Rest-frame days from maximum light Absolute g days. Thus, Gaia17biu combines one of the fastest rise times with one of the slowest declines. studied light curves of several SLSNe-I showing possible double peaks similar to LSQ14bdq (Nicholl et al. 2015a) and proposed that an early-time luminosity excess is ubiquitous in SLSNe-I. However, we do not see clear evidence for such an early, pre-peak bump in the smoothly evolving ASAS-SN V -band light curve of Gaia17biu. There is a possible dip with V = 18.7 ± 0.5 mag at 2017-05-21.30 (phase = −30.6 days), as compared with V = 17.4 ± 0.1 mag one day earlier (−31.6 day) and V = 17.0 ± 0.1 mag one day later (−29.6 days), but the evidence for a dip has low statistical significance and the implied timescale (∼ 1 day) is considerably shorter than the early bump seen in LSQ14bdq (Nicholl et al. 2015a) . Overall, there is no evidence in our data for any significant departure (including precursor "bumps" as reported in or "undulations" as seen in the light curves of SN 2015bn by ) from a smooth light-curve evolution. Only a handful of low-redshift SLSNe-I have similar wavelength coverage with good cadence like that for Gaia17biu. Figure 5 [Panel 1] shows the evolution of the Swift NUV (uvw2 band at 2080Å) to optical (SDSS r band at 6254Å) color of Gaia17biu and three other SLSNe-I where such data are available (Gaia16apd, Kangas et al. 2017; SN 2015bn, Nicholl et al. 2016 ASASSN-15lh, Dong et al. 2016 ). Due to lack of NUV spectroscopic observations for (most phases of) these comparison SNe, we assumed black-body SEDs to compute and apply K-corrections based on effective temperatures. Gaia17biu closely follows the color evolution of Gaia16apd, which has one of the bluest UV to optical colors among SLSNe-I (Kangas et al. 2017; Yan et al. 2017) . Yan et al. (2017) attribute this blue color to re-duced line blanketing due to both the newly synthesized metals in the ejecta and the likely sub-solar progenitor as deduced from its dwarf host. The latter reasoning is difficult to apply to Gaia17biu owing to its relatively high host-galaxy metallicity (see §3).
We also fit the NUV through z-band photometry of Gaia17biu with black-body SEDs 7 . Figure 5 [Panels 2-4] shows the resulting rest frame estimates for the evolution of the effective temperature, black-body radius, and bolometric luminosity. The black-body models fit the SEDs well. Gaia17biu evolves in temperature like Gaia16apd but has a significantly smaller photosphere and hence luminosity. Gaia16apd evolves in radius like ASASSN-15lh but is significantly cooler and hence less luminous. SN 2015bn is cooler, but larger in radius, than Gaia17biu, Gaia16apd, and ASASSN-15lh, leading to a luminosity intermediate to those of the other three sources. While the sample of SLSNe-I with good multiwavelength photometry is limited, the population appears to show a considerable diversity in size and temperature to accompany the range of luminosities. We note that near −19d there is an apparent short decline lasting for only two days. However, we do not consider it to be a significant indication for a "bump", as this originated from only one epoch (-18.9d ) of data point in UVOT-NUV bands (see Fig. 3 ). Even though we have significant optical observations before -19d, but we do not find any such indication of a bump.
Spectroscopy
The spectroscopic evolution of Gaia17biu is shown in Figure 6 . As already noted in §2, it exhibits the strong W-shaped O ii absorption lines at rest-frame ∼ 4100Å and ∼ 4400Å that are characteristic of most known SLSNe-I. Our earliest spectra show these features at ∼ 20, 000 km s −1 with broad, extended, and somewhat flat-bottomed shapes. As the velocities decrease with time, the line shapes become sharper and more similar to those exhibited by SN 2010gx (Pastorello et al. 2010 ) (see the comparison in Fig. 10 ). After reaching peak brightness, the O ii features start to become weaker and are overtaken by other metallic lines.
To identify the spectral features in Gaia17biu we model the spectra using synow (Fisher et al. 1997 (Fisher et al. , 1999 Branch et al. 2002) . synow is a parameterized spectrum synthesis code with an underlying LTE continuum, assuming pure resonant scattering and radiative transfer is simplified using Sobolev approximation. We selected to model the latest spectra for having the most prominent 7 The SED is redshifted to the observed frame prior to filterresponse convolution and fitting. spectral features. The +25.6 day Kast spectrum is used with the missing portion near 5500Å stitched with +26.2 day AFOSC spectrum. In Fig. 7 we show the best fit model spectrum using a combination of O i, Fe ii, Na i, S ii, C ii, Mg ii, Si ii and Ca ii atomic species. An exponential optical depth profile is found to be suitable for reproducing the observed line profiles. All the spectral features are formed at a single velocity of roughly ≈ 10, 500 ± 1, 000 km s −1 , which further confirms our line identifications. In Figure 6 , the ions labeled in black are used in synow to synthesize the corresponding spectral feature in the model spectrum. The ions labeled in blue are identified based only on their velocity, but has not been used to produce the corresponding model feature. These ions can also reproduce P-Cygni profiles at the labeled location using the exact same velocity as for other lines (i.e ≈ 10, 500 km s −1 ). However, at the same time the given ion will also produce several additional set of features (of relative strengths) in the model which are not present in observed spectrum. The Sc ii/S ii features near 5500Å are prominent examples of such an ambiguous identification. The model spectrum can produce these features using S ii as well as Sc ii at similar wavelengths and using same velocity. However, increasing the strength of Sc ii to match the target feature would also produce unmatched strong features near 4100Å. On the other hand, if the progenitors of SLSNe are massive, the presence of Sc ii is more likely than S ii. The ambiguity of Sc ii (and other features labeled in blue) can also be due to unknown complexity of radiation transfer and non-LTE SED for Gaia17biu, which are beyond the simplified assumptions in synow. We also modeled the +13 day spectrum to confirm the identification of C ii features near 6400Å and 7100Å (as labeled in Fig. 6 ).
At ∼ 4450Å, close to the longer wavelength doublet component of the W-shaped O ii feature, we find an apparent double absorption feature that is labeled as "A" in Figure 6 . Such a feature has not previously been observed in SLSNe-I to our knowledge. It is most prominent in the ∼ 5 day spectrum, and still appears to be present but with a different shape in the ∼ 10 day spectrum. The feature can be traced back to the earliest spectrum, where it is likely weakly blended with the longer wavelength doublet component of the Wshaped feature, possibly (partly) contributing to its flatbottomed profile. As the ejecta velocities decline, this feature becomes more clearly resolved.
A shallow feature is also visible in the early-time spectra near 5500Å until the ∼ +5 day spectrum. This feature is also visible in SN 2015bn and Gaia16apd, and has been attributed to C iii λ5690. Another broad feature near 6300Å is attributed to C ii λ6580 (Yan et al. 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500 9000 9500
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Phase ≈ +26 day Figure 7 . synow model spectrum (blue solid line) is generated to reproduce the observed ≈ +26 day Gaia17biu spectrum (red solid line). The line velocity for all the identified features is ≈ 10, 500 km s −1 . The ions labeled in black are used to synthesize the corresponding spectral features. The ions labeled in blue are not used in the model, but are identified based on their wavelengths and assuming the same velocity as for the lines used in the model. 2017), which we also find in our synow modeling of the later phase spectra. One prominent metallic line is Fe ii λ5169. This feature appeared at ∼ −13 day with ∼ 10, 000 km s −1 and remained until the last spectrum with little velocity evolution. Such an non-evolving Fe ii line has been also been observed in other SLSNe-I (e.g., Kangas et al. 2017; Nicholl et al. 2015b) .
Apart from these features, the early-time spectra are mostly devoid of other prominent features, while at later phases, heavily blended metallic lines start to appear. Blends of a few Fe ii, Na i D, and possible S ii/Sc ii multiplets near 4900−5600Å can be identified in the +13 day spectrum and became more prominent at later phases. Such a clear detection of these Fe ii and S ii/Sc ii metallic lines in SLSNe is uncommon. In particular, the ∼ +26 day spectrum shows a remarkable transition compared to the previous spectra: later spectra are dominated by numerous strong metal-rich features. At this phase, we see the emergence of the Ca ii λλ3969, 3750 doublet along with Fe ii λ5018, the Na i D λλ5890, 5896 doublet, and the Ca ii λλ8498, 8542, 8662 NIR triplet. Other features which became significantly stronger than in previous spectra are Si ii λ6355, O i λ7774, and Mg ii near 9000Å. This likely marks the start of the transition to the spectrum of a normal SN Ic, as seen in some other SLSNe-I (Pastorello et al. 2010) . Figure 8 shows the velocity evolution of the Fe ii λ5169, Si ii λ6355, O i λ7774 and C ii λ6580 lines, estimated by measuring the absorption minima of the PCygni profiles. These lines are well-identified and free from strong blending with neighboring lines in all the spectra. The line velocities, particularly for Fe ii and O i, remains almost constant with time. This is commonly observed in other SLSNe-I as well (e.g., Nicholl et al. 2015b , see also Fig. 9 ). The constant veloc- , Gaia16apd (Kangas et al. 2017 ) and PTF12dam (Nicholl et al. 2013 ). The Fe ii velocities are measured using the λ5169 line, except for SN 2015bn, where λ4924 line is used. In case of PTF12dam Fe ii λ5169 velocities are presented in Nicholl et al. (2015b) while O i velocities are measured from spectra (Nicholl et al. 2013 ).
ity evolution may possibly indicate stratification of line forming shells within a homologous expansion. On the other hand, the C ii velocity shows a monotonic decline with time, which is consistent with a typical spherical-SN model where deeper and slower moving layers are exposed by a receding photosphere. In Figure 9 we compare the Fe ii λ5169 and O i λ7774 velocity evolution with other well observed SLSNe-I 2015bn , Gaia16apd (Kangas et al. 2017 ) and PTF12dam (Nicholl et al. 2013) . For SN 2015bn, the Fe ii λ4924 line velocity is used because the Fe ii λ5169 line profile appears to be contaminated by Fe iii emission in the early phases. Gaia17biu and the comparison sample all show very little velocity evolution. The Fe ii line velocity for Gaia17biu remains almost constant at ∼ 10, 000 km s −1 , which is very close to the median velocity of 10, 500 km s −1 for the SLSNe-I sample complied by Nicholl et al. (2015b) .
Since Gaia17biu is the apparently brightest SLSN observed to date by a factor of nearly 10, it provided an unprecedented opportunity to obtain high-SNR spectra. In Figure 10 we have marked several additional broad or weak spectroscopic features that apparently have not been previously seen in any SLSN-I spectra, presumably because of their typically lower SNRs. We also note that some of these features appear to be only visible for short periods of time, and possibly our high spectroscopic cadence has helped in capturing Gaia17biu during such transitions. These features could be blended metallic lines that become more visible as the line velocities decrease. A few of these features near 5400Å are likely associated with metallic lines such as Fe ii and S ii/Sc ii, which become more prominent at later phases (see the ∼ 25 day spectra; Fig. 6 ).
In Figure 10 we compare the spectra of Gaia17biu to those of other SLSNe-I at three different phases representing the pre-, near-, and post-peak phases of evolution. We tried to match the Gaia17biu spectra to other SLSNe-I using a large number of existing SLSNe-I spectra prepared by Liu et al. (2016) as SNID (Blondin & Tonry 2007) templates and available in WiseREP (Yaron & Gal-Yam 2012) . In general we found that, spectra corresponding to epochs with comparable blackbody temperatures have the best similarity in spectral features, rather than spectra with comparable phases (relative to maximum light) as is usually done in such comparisons (e.g., Liu et al. 2016) . This is illustrated in Figure 10 , where we report the estimated temperature along with the epoch for each spectrum. A good example is that a ∼ 10 day post-peak spectrum of Gaia17biu Figure 11 . Infrared spectra at two epochs are shown. No prominent features are detectable given the low SNR of these spectra. The continuum follows the Black-Body SED as shown with a dash green line at 11.5 kK temperature. Strong telluric and unreliable regions in the spectra are masked out in the spectra.
is best matched by a −28 day pre-peak spectrum of SN 2015bn, where both sources have estimated temperatures ∼ 10, 000 K. SLSNe-I are sometimes divided into fast-and slowdecline populations based on the post-peak decline rates. argue that the spectra near peak show differences in several features for the two populations, and Kangas et al. (2017) show that Gaia16apd appears to "bridge" the two populations in terms of its decline rate and spectra. The post-peak decline rate of Gaia17biu makes it a member of the slow-decline population, but its pre-peak spectra most closely resemble those of the prototypical fast-decline SLSN-I SN 2010gx, even while its post-peak spectra most closely resemble those of the slow decline SLSN-I SN 2015bn. At peak, Gaia17biu is spectroscopically similar to Gaia16apd. This suggests that the light-curve decline rate is unlikely to be a useful indicator for describing the spectroscopic diversity of the SLSN-I population. Figure 11 shows the NIR spectra obtained for Gaia17biu at −2.7 and −0.5 days. All NIR spectra are smooth, and we do not detect any significant features from either the SN or its host galaxy. He i λ10833 is the most prominent feature detected in few SLSNe-I (e.g. Gaia16apd Yan et al. 2017 and SN 2012li Inserra et al. 2013 . However, for Gaia17biu we were unable conclude anything about the presence of He i due to very strong telluric line contamination in that wavelength range. The SED from the optical through NIR wavelengths shows a continuum consistent with the Rayleigh-Jeans tail of a thermal black body.
Spectropolarimetry
The only other SLSN-I with spectropolarimetric observations is SN 2015bn, where Inserra et al. (2016) found a significant and increasing degree of polarization between −24 and +27 days. Their results indicated the presence of a consistent dominant axis at both epochs and a strong wavelength dependence of polarization. Broadband polarimetric observations are available for two SLSNe-I 2015bn (Leloudas et al. 2017 ) and LSQ14mo (Leloudas et al. 2015a ). Broadband polarimetry of SN 2015bn also showed increasing polarization until +46 day while for LSQ14mo, the broadband polarization during −7 to +19 days suggested overall spherical symmetry.
Our spectropolarimetric results (see Fig. 12 ) show that we have detected significant polarization in Gaia17biu. To determine whether this polarization is intrinsic to the SN, we must first address the possibility of interstellar polarization (ISP) induced by the dichroic absorption of SN light by interstellar dust grains aligned to the magnetic field of the interstellar medium (ISM). Fortunately, the ISP in the direction of Gaia17biu appears to be low (E(B − V ) ≈ 0.0097 ± 0.0005 mag; see §1). According to Serkowski et al. (1975) , the maximum expected polarization correlates with reddening by P ISP < 9 E(B − V )%, which implies P ISP < 0.09% from the Milky Way in the direction of Gaia17biu. There are also polarimetric measurements in the literature of a nearby F0 V star, HD 89536 (0.
• 58 away from Gaia17biu), that lies at an estimated spectroscopicparallax distance of ∼ 193 pc, sufficiently distant to be useful as a probe of the intervening ISP. The catalogued optical polarization of HD 89536 is a null detection with P < 0.025% (Berdyugin et al. 2014 ). We thus do not expect significant Galactic ISP in the direction of Gaia17biu.
The ISP from the host galaxy is more difficult to ascertain, but the lack of significant Na i D absorption features at the rest wavelength of NGC 3191 suggests that the host absorption likely to be less than the low Milky Way value. Furthermore, if the polarization were due to ISP, then we would expect a Serkowski functional form, whereby the polarization peaks near a wavelength of 5500Å and drops off at longer wavelengths (Serkowski et al. 1975) . Instead, the average polarization appears to be relatively flat with wavelength, which is more consistent with the effects of electron scattering. We are therefore inclined to interpret the polarized signal as intrinsic to the SN.
Under the reasonably justified assumption of unsubstantial ISP, it appears that significant intrinsic polarization in the continuum and possible modulations Three epochs of spectropolarimetry for Gaia17biu. Top panel: the observed Kast spectra, color coded for each epoch. Middle panel: Polarization, given as the rotated Stokes q parameter (see Mauerhan et al. 2014) . The June and July data have been binned by 100 and 300Å, respectively. Bottom panel: Position angle (θ) for the corresponding epochs, binned to 100Å. across line features have been detected in Gaia17biu. The "continuum polarization" (integrated over the wavelength range 7800 − 8700Å, where the spectra appear to be devoid of line features) is P cont = 0.43±0.09% at θ = 161 ± 6
• . Taken at face value, the electronscattering models used by Hoflich (1991) would suggest that this level of polarization is consistent with an ellipsoidal shape on the sky having an axis ratio of ∼ 0.9. Modulations relative to the continuum appear as high as 0.4-0.5%, particularly in the regions near 6300-6400Å and 7300-7600Å. The modulations could thus be asso-ciated with blueshifted absorption components of the possible C ii λ6580 and O i λ7774 lines. The lack of strong deviations in θ across these features is consistent with global asphericity of the SN atmosphere and its line-forming region, as opposed to a clumpy or irregular line-forming region, which typically results in substantial position-angle changes (see, e.g., Mauerhan et al. 2015) . Comparison of the June 21 and 27 data indicate no substantial change in the polarization characteristics between these epochs; slight shifts in polarization and θ at select wavelengths are near the limit of statistical significance. However, comparison of the June 21 and July 1 data shows a slight indication that the polarization has marginally increased around 5000-6000Å, possibly associated with the Si ii or C ii lines. However, the bright night-sky emission lines in this region of the spectrum were particularly strong and rapidly changing, as the observations were performed in substantial twilight, and the polarization increase should be treated with caution. The phase reference source J1027+4803 (at a projected distance of 2.
• 11 from the SN position) had a 1.5 GHz flux density of 147.6 mJy, which remained constant during the time of the observations. The resolution was 203 × 130 mas at PA = −18.
• 8. The extended emission of the host galaxy is resolved out in these observations and we measure a root-mean-square (rms) noise level of 32 µJy/beam at the SN position, corresponding to a 1.5 GHz luminosity limit of < 2 × 10 27 erg s −1 Hz −1 at a 3σ level.
Gaia17biu was also observed at a central frequency of 10 GHz with the VLA on 2017 June 22 and 30. The data were reduced using Common Astronomy Software Applications package (casa; McMullin et al. 2007 ) version 4.7.2 with some additional data flagging. The observations had a total bandwidth of 4 GHz with full polarization using 3C 286 as the flux and bandpass calibrator and J0958+4725 (at a projected distance of 3.
• 67 from Gaia17biu) as the phase reference source. We achieved rms noise levels of 5.9 and 5.8 µJy/beam for the June 22 and 30 epochs, respectively. As shown in Figure 13 using a common convolving beam (2. 72 × 2. 18, PA = 58
• ) to ease comparisons between the epochs, the host galaxy is resolved and well detected. The brightest structure peaks at α(J2000) = 10 h 19 m 04. s 45 (±0. 03), δ(J2000) = 46
• 27 16. 3 (±0. 03). This source is coincident with a strong star-forming region detected in the optical, and with an SDSS spectrum consistent with an H ii region. The nucleus of the host at α(J2000) = 10 h 19 m 05. s 14 (±0. 19), δ(J2000) = 46
• 27 14. 6 (±0. 19) is relatively fainter. While there is plenty of diffuse emission from the host at the position of the SN, we do not detect any point source at the position of the SN (Romero-Canizales et al. 2017) with combined limits of 23.3 µJy/beam corresponding to < 5.4×10
26 erg s −1 Hz −1 and no evidence for variability between the two epochs.
Radio observations are particularly important as a test for powering SLSNe-I with GRB-like central engines. Observations of SN 2015bn 238 days after maximum light placed an upper limit of < 2 × 10 28 erg s −1 Hz −1 , ruling out its association with a typical long GRB and various off-axis geometries . However, owing to the late phase of the radio observations, they were not able to place meaningful constraints on an association with the low-luminosity GRBs (possibly not highly collimated) that dominate the local GRB rate.
In the case of Gaia17biu, we have the advantage of proximity (factor of 3.7 closer than SN 2015bn), allowing us to put a tighter upper limit on the radio luminosity of < 5.4 × 10 26 erg s −1 Hz −1 at 10 GHz. Furthermore, our radio observations were taken close to the optical peak, when the radio afterglow luminosity would also be expected to be near maximum for low-luminosity GRBs. Using the radio upper limit of Gaia17biu, we can rule out its association with low-luminosity GRBs across most of the observed luminosities. When low-luminosity GRBs have been observed in the radio (e.g., Galama et al. 1998; Soderberg et al. 2004 Soderberg et al. , 2006 Margutti et al. 2013) , their 8.5 GHz luminosities are generally 10 28 -10 29 erg s −1 Hz −1 at phases similar to those when Gaia17biu was at < 5.4 × 10 26 erg s −1 Hz −1 , with the exception of GRB 060218 at ∼ 10 27 erg s −1 Hz −1 . This appears to largely rule out an association of this SLSN-I with a GRB radio afterglow.
Comparing our radio upper limit around day 30 after explosion with typical radio fluxes of SNe Ibc (Soderberg et al. 2010), we find that Gaia17biu must have been a weaker source than most SNe Ibc. A normal SNe Ibc with a spectrum that peaks at 10 GHz around 30 days has a flux of ∼ 2×10 27 erg s −1 Hz −1 , significantly higher than our upper limit of 5.4 × 10 26 erg s −1 Hz −1 . However, judging from Soderberg et al. (2010) , if the spectral peak at this epoch was below ∼ 3 GHz, an SN Ibc would most likely go undetected in our data. Likewise, for a spectral peak above ∼ 20 GHz at 30 days, synchrotron self-absorption would make a detection unlikely. Thus, our 10 GHz data cannot rule out that Gaia17biu could be an SN Ibc-like radio source, although it would be among the weakest in this class. For example, SNe 2003gk (Bietenholz et al. 2014 ) and 2014C (Margutti et al. 2017a ) would both have been undetected at 30 days given our upper limits, despite these supernovae being much brighter at later epochs.
The radio observations presented in this paper place stringent upper limits on the radio emission from this source, showing no evidence for strong interactions of the ejecta with the CSM at this point in its evolution. Further deep radio observations are required to determine if interaction between the eject and the CSM at later times may result in greater levels of radio emission due to relatively dense CSM.
X-RAY OBSERVATIONS
Swift also observed the field of Gaia17biu with its Xray telescope (XRT; Burrows et al. 2005 ) for a total of 33,661 s. All observations were performed in photon counting mode (PC mode; Hill et al. 2004 ) and were processed in the standard way by running xrtpipeline. The resulting event files were then combined in XSE-LECT in order to obtain spectra, event files, and images. X-ray positions were determined by using the online XRT product tool at the University of Leicester website 8 . For the average X-ray spectrum we created an auxilliary response file (arf) for each single observation using the task xrtmkarf and combined them into a single arf by using the FTOOL task addarf. We used the XRT pc mode response file swxpc0to12s6 20130101v014.rmf. The spectral analysis was performed using XSPEC version 12.8.2 (Arnaud et al. 1985) .
After coadding the data for the first two weeks of Swift observations, we noticed enhanced X-ray emission close to the optical position of Gaia17biu. This period had a total exposure time of 13 ks (Grupe et al. 2017a ). We measured the position of this X-ray source to be α J2000 = 10 h 19 m 05. s 77 and δ J2000 = +46
• 27 14. 1 with an uncertainty of 5. 1. This position was 4. 6 away from the optical counterpart of Gaia17biu and 7. 3 from the center of NGC 3191, the host galaxy of Gaia17biu. Applying the Bayesian method described by Kraft et al. (1991) , we obtained a count rate in the 0.3-10 keV energy range of (9.5 +3.2 −2.7 × 10 −4 counts s −1 ), which corresponds to a flux in the 0.3-10 keV band of 4.1 +1.6 −1.4 × 10 −14 erg s −1 cm −2 . Assuming that this X-ray source is located at the distance of NGC 3191 (D L = 139 Mpc), this corresponds to a luminosity of 10 41 erg s −1 . Although the X-ray position obtained over the first two weeks of Swift observations initially suggested that this X-ray source may well be the counterpart of Gaia17biu, adding more observations in the following weeks made this conclusion less convincing (Grupe et al. 2017b ). Our new analysis included all available data obtained between 2017 June 2 and July 4. The X-ray spectrum of the X-ray source can be fitted by a single power-law model with the absorption column density fixed to the Galactic value (N H = 9.39 × 10 19 cm −2 Kalberla et al. 2005 ), a photon index Γ = 1.88 +0.51 −0.49 , and a flux in the observed 0.3-10 keV band of 2.9 +1.2 −0.6 × 10 −14 erg s −1 cm −2 . The count rate obtained from these data is 9.0 +1.9 −1.7 × 10 −4 counts s −1 . There is no evidence for any variability of the X-ray source. The source position in this 34 ks observation is α J2000 = 10 h 19 m 04. s 96 and δ J2000 = +46
• 27 15. 8 with an uncertainty of 6. 4. This position is 7. 0 away from the optical position of Gaia17biu and 1. 7 from the position of NGC 3191. This new position suggests that the X-ray emission is likely associated with the starburst region in the center of NGC 3191 and not coming from Gaia17biu.
We also obtained a 3σ upper limit at the optical position of the supernova in the 0.3-10 keV range. We extracted source counts in a circular region with a radius of 2 pixels (equivalent to 4. 7) centered on the optical position of Gaia17biu. The background was subtracted from an annulus with an inner radius of 3 and an outer radius of 10 . Without PSF correction, we obtained a 3σ upper limit of 3.4×10 −3 counts s −1 applying the Bayesian method by Kraft et al. (1991) . Assuming the same spectral model as above, this corresponds to a flux limit in the 0.3-10 keV band of 1.1×10 −13 ergs s
which assuming the luminosity distance of NGC 3191 converts to a luminosity limit of 2.5×10 41 ergs s −1 . Due to the broad PSF of the Swift XRT, we caution this limit may be weakened by strong contamination from the nearby star forming region. A secure X-ray constraint at the 0.3-10 keV band around bolometric maximum could potentially test whether there are circumstellar interactions (e.g., Dwarkadas & Gruszko 2012).
SUMMARY AND DISCUSSION
In summary, we identify Gaia17biu as the the lowest redshift SLSN-I to date, exploding in a massive and metal-rich host galaxy that is typical of ccSNe but atypical of most known SLSNe-I. Previously, it was suggested that SLSN-I production might be strongly suppressed at high metallicities (e.g., Schulze et al. 2016) , and the purported requirement for a metal-poor environment was seen as evidence supporting the birth of a fast-spinning magnetar as the central engine for SLSNe-I (e.g., Perley et al. 2016) . But the relatively high volume rate implied by the close distance of Gaia17biu suggests that any metallicity effect on SLSNe-I production rate is weaker than presently believed.
The curious fact that the two all-sky surveys for bright transients, ASAS-SN and Gaia, have both found SLSNe-I in massive, higher metallicity galaxies demands explanation. It is difficult to explain as a selection effect in ASAS-SN or Gaia, since almost every observational selection effect in an untargeted transient survey favors higher survey efficiencies in less luminous galaxies. A selection effect against non-dwarf galaxies in higher redshift surveys seems more likely. For example, the discovery rate of tidal disruption events relative to Type Ia SNe (Holoien et al. 2016 ) and the radial distribution of SNe relative to the centers of galaxies in ASAS-SN (Holoien et al. 2017b) clearly show that both amateurs and most professional surveys have been strongly biased against identifying transients close (∼kpc) to the central regions of luminous galaxies where both ASASSN-15lh and Gaia17biu were discovered. For example, the median offset of Type Ia SNe in PTF is about 5 kpc (Lunnan et al. 2017b) , as compared to a median of 2.6 kpc in ASAS-SN (Holoien et al. 2017a) , and the 3 kpc offset of Gaia17biu. This incompleteness is likely a combination of the additional systematic problems in detecting transients in the central regions of luminous galaxies and a human bias against making expensive spectroscopic observations of candidate transients in regions with high false positive rates.
We can roughly quantify the problem by assuming that the host stellar mass distribution from P16 is representative and that the surveys differ only in their effective survey volumes due to the differences in photometric depth. Under these assumptions, the SLSNe-I host mass and metallicity distributions in Gaia (or ASAS-SN) should be the same as in PTF (P16). Gaia has found two SLSN-I, Gaia17biu and Gaia16apd (Kangas et al. 2017) , where the latter is in a low mass host. The ASAS-SN sample also includes two, SN 2015bn, which was discovered by PS1 (Huber et al. 2015) but recovered by ASAS-SN, and ASASSN-15lh (Dong et al. 2016 ). SN 2015bn is in a low mass host, while ASASSN-15lh is in a high mass host. We carry out our calculations both with and without ASASSN-15lh since its identification as an SLSN-I is debated (Dong et al. 2016; Leloudas et al. 2016; Godoy-Rivera et al. 2017) . Figure 14 . The integral probability distribution for fraction of high mass hosts of SLSNe-I. The dashed line shows the probability distribution of the P16 sample while the solid lines show the probability distribution for Gaia/ASAS-SN sample, with and without including ASASN-15lh.
The P16 sample contains 32 SLSN-I, one of which is in a high mass host. The probability for the fraction f in high mass hosts (M * 10 10 M ) is simply the binomial
31 , and we show the resulting integral probability distribution for f in Figure. 14. The median estimate is f = 0.050 with a 90% confidence region of 0.011 < f < 0.14. The Gaia and ASAS-SN low redshift surveys have either
if it is included. The integral distributions for these two cases are also shown in Fig. 14 , and we see there is very little overlap. The medians for the low redshift samples are f = 0.39 (0.093 < f < 0.75) without ASASSN-15lh and f = 0.50 (0.19 < f < 0.81) with ASASSN-15lh. Alternatively, we can average the probabilities of finding one (two) or more SLSN-I in high mass galaxies in the Gaia/ASAS-SN samples over the probability of f implied by the P16 sample, to find that there is only a 16% (2.5%) probability of such a result. These are not low enough likelihoods to be definitive, but combined with the evidence that the higher redshift surveys are biased against events as close to galactic centers as Gaia17biu and ASASSN-15lh, there is certainly a strong suggestion that the prevalence of SLSN-I in high mass galaxies is being underestimated. If we ignore the question of incompleteness, simply combining the low redshift samples with P16 raises the median to f = 0.074 (0.098) with a 90% confidence range of 0.023 < f < 0.16 (0.038 < f < 0.20) excluding (including) ASASSN-15lh.
The proximity and high apparent brightness of Gaia17biu allowed us to carry out intensive and detailed follow-up observations during its early phases across a wide range of wavelengths. Its peak luminosity of M g −21 mag is typical of known SLSN-I luminosity distribution (De Cia et al. 2017; Lunnan et al. 2017a ), and we find that its fast rise time is consistent with an empirical correlation between optical luminosity and rise time for well-observed SLSNe-I. We see no evidence for an early "bump" or undulations as seen in several other SLSNe-I. Both its rise to the peak and decline from the peak follow strikingly simple exponential forms, with a rapid reversal at the peak, and these features may help to distinguish theoretical models of powering mechanisms (e.g., Chatzopoulos et al. 2013) .
While Gaia17biu is a slowly declining SLSN-I, its spectroscopic resemblance to both the fast-and slowdeclining sub-classes at different phases suggests that such a division may not be a useful description of the spectroscopic diversity of SLSNe-I. Our unprecedented high-SNR spectra also reveal several new features in SLSNe-I, potentially shedding new light into the chemical composition of the ejecta. We also identified new and subtle spectral features which are short-lived and these detections were possible due to high cadence and high SNR spectroscopic observations. Apart from the extraordinarily linear rising and declining light curve, the photometric and spectroscopic features are broadly similar to other well-observed SLSNe-I. Given the very limited number of well-observed SLSNe, the uniquely identified features in Gaia17biu may not be characterized as unusual, rather this possibly adds to the diversity of SLSNe-I.
In addition, we obtained spectropolarimetric observations, rare for a SLSN-I, showing that the ejecta are consistent with a global departure from spherical symmetry, the true extent of which is dependent on the uncertain viewing angle. Our uniquely tight constraint on its radio luminosity largely rules out an association of Gaia17biu with the GRB mechanism across the known luminosity function of radio afterglows.
The explosion model and energy supply mechanism for SLSNe-I are not known. Some proposed models include the spindown of highly magnetized, fast-rotating neutron stars (Bodenheimer & Ostriker 1974; Kasen & Bildsten 2010; Woosley 2010) or quark stars (Dai et al. 2016) , pair-instability explosions (Barkat et al. 1967) , and ejecta interactions with circumstellar material (CSM) (e.g. Blinnikov & Sorokina 2010; Sorokina et al. 2016) . Thanks to its proximity, Gaia17biu is likely observable to very late evolution phases. Combined with the early-time data presented here, such latetime observations, especially the nebular-phase spectra, can help test theoretical models and clarify the chemical composition and ejecta structure. Also late time radio observations of Gaia17biu will be able to place strong constraints on possible associations with off-axis GRBs (e.g., Levinson et al. 2002 Partially based on observations collected at Copernico telescope (Asiago, Italy) of the INAF -Osservatorio Astronomico di Padova, and on observations collected with the 1.22 m Galileo telescope of the Asiago Astrophysical Observatory, operated by the Department of Physics and Astronomy "G. Galilei" of the Università of Padova.
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